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L4 ANSWER 1 OF 1 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 1 

AN 1998:224920 BIOSIS 
DN PREV199800224920 

TI European research and commercialisation activities in the field of 

tissue engineering and liver support in world wide 

competition . 
AU Marx, U. (1); Bushnaq, H . ; Yalcin, E. 

CS (1) Univ. Leipzig, IKIT Nord, Med. Biotechnol., Delit zscherstr . 141, 04129 
Leipzig Germany 

SO International Journal of Artificial Organs, (Feb., 1998) Vol. 21, No. 2, 

pp. 119-126. 

ISSN: 0391-3988. 
DT Article 
LA English 

AB Tissue engineering is seen as an interesting field of 

technology which could improve medical therapy and could also be 

considered as a commercial opportunity for the European biotechnological 

industry. Research in the state of the art of science using the MedLine 

and the Science Citation Index databases, in the patent 

situation and of the industry dealing with tissue 

engineering was done. A special method, based on the Science 

Citation Index Journal Citation Report 1993, for evaluating scientific 

work was defined. The main countries working in the field of 

tissue engineering were evaluated in regard to their 

scientific performance and their patents. The R&D of German industry was 
investigated as an exemplary European country. Out of all activities, 
different tissues were rated with respect to the attention 
received from research and industry and with regard to the frequency in 
which patents were applied for. USA, Germany and Japan rank first in most 
tissues, especially liver After comparing German patents with the 
German scientific and industrial work, it seems that the potential in 
German patents and research is underestimated by German industry and 
inefficiently exploited. 
TI European research and commercialisation activities in the field of 
tissue engineering and liver support in world wide 
competition . 

AB Tissue engineering is seen as an interesting field of 

technology which could improve medical therapy and could also be 
considered as a. . . European biotechnological industry. Research in 
the state of the art of science using the MedLine and the Science Citation 
Index databases, in the patent situation and of the industry 
dealing with tissue engineering was done. A special 



hh* qA.ce Citation Index Journal Cita^n Report 1993, 
• r^^'lfarina'cientiVwor^ was defined. The main copies working in 
for evaluating scienn^ filiated in 

the field of tissue engineering wer * f patents. The R&D of 

regard to their scientific performance g£ country . 0ut of 

German industry was investigated as an exemp y res £ ect to the 
all activities, different ^sues « w P ^ ^ 

attention received from « s «"f f^uSA, Germany and Japan rank 

frequency in which ^""ere applied for ; Geman 

piESt.^ tS^'SSSSc'S industrial work, it seems that the 

potential in German. 
IT Methods & Equipment science Citation Index: computer software 

Medline: computer software, bcienoe 
IT Miscellaneous Descriptors 
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ANSWER 1 OF 2 BIOSIS 
1996:240493 BIOSIS 

Suit^ena^or of nepatocytes o„ extracellular «,tri* substrata during 

aggregation. , , , M . 

rS/S--C:""ss: C lSt. L S? hn o;'., Ro„ 66 - 5 56, Ca^ridue, M* 

^technology and Bioenoineerin,, Vol. 50. »0. 4, pp. 392-403. 

ISSN: 0006-3592. 
Article 

Aggregation of hepatocytes in culture is an important phenomenon to 
control in tissue engineering a PP^"^°"®- f differentiated functions but 

rftional design of substrata that control aggregation ^ 
Indeed, the cellular mechanisms underlying the agg 9 considered to be an 
poorly understood, al though ce J^lity » jenera^ y.^ ^ 

essential phenomenon. In this a^ 0 ^ ™e p aqqregation and motility 

investigating the relationship between f P^yte aggr^g Matrigel, 
behavior on various extracellular matrix jubst , agqreg ation depends 
laminin, and fibronectin We find tha the ^gent gg g^ ^ ^ on 

rhe'ryprFuftrerrre^wrrird^haf Jhe extent of aggregation appears to 



, x. f — ^ =-innle-cell locomotion. In under 

be independent of clas^a 1 "jgle ce 11 10 L tne M t ion of cells 

' conditions giving nse^ s ? bstant _ *^Cllv neqligibleT Instead, 

exhibiting classical locomotion is essent "lly jeglxg lished via a 

aggregation appears to "aS^ cell membrane extensions followed 

different form of cell motility. » ct " e ."J. tion of these findings is 
by adhesive - 11 - cel \ 1 " t la r / a f 1 1 v °^;^Ln y reiative strengths of 
th n cellTersus cell suos fa Mictions. These observations could be 
helpfu? for improved design of cell transplantation devices and cell 

Aggreg e at S i U on S of a n:patocytes in culture is an important phenomenon to 
control in tissue engineering a PP^"*""*' f differentiated functions but 

poorly understood, although cell motility is. . . 

' ss-TS^sstssf ss'&ss settees- 

rIIeARCH; METHODS; SINGLE CELL LOCOMOTION; TISSUE 
ENGINEERING 

L6 ANSWER 2 OF 2 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 2 

1991:360916 BIOSIS 

RECENT^ PROGRESS IN BONE INDUCTION BY OSTEOGENIN AND BONE MORPHOGENETIC 
PROTEINS CHALLENGES FOR BIOMECHANICAL AND TISSUE 
ENGINEERING. 

SSS^'bSTSS?. \~ INST. DENT . RES.. NATIONAL INST. HEALTH, 

BETHESDA, MD. 20892. 

J BIOMECH ENG, (1991) 113 (2), 189-190. 
CODEN: JBENDY. ISSN: 0148-0731. 
FS BA; OLD 

LA English , results in local bone induction, 

implantation of demoralized bone matrix results in Qf 

bone. Osteogenin, a bone ^^"o^KnrLrphogenetic 
^liability of growth and morphogenetic factors wall permit the 

assist sru 5S5H , ^s."2 sr«, 

gJ^fibri^tirof'nL'Srba^^on^oSd arc ttecturai design principles 
or tissue eagin.erin g based on cellular and molecular 

£32? PROGrST V&^SESS™ M 0—IN AND BONE MORPHOGENETIC 
PROTEINS CHALLENGES FOR BIOMECHANICAL AND TISSUE 

»• ZS^sasrs si^s^s^ .11 
s?s. ^ni-i^- -^S-krt^. - 

J^^ 1 ^"'" 'SScS^ - new'borbased^n sound 
o^rn'cniuSln/.ScuiarbLrogrofToX-d differentiation 

factors . 
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L8 ANSWER 1 OF 40 CAPLUS COPYRIGHT 2000 ACS 
AN 1999:166526 CAPLUS 
DN 130:213674 

TI Heterofunctional tissue engineering compositions 

comprising plasma proteins and crosslmkers 
IN Jones, Carroll Eugene 
PA USA 

SO PCT Int. Appl., 22 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE 



.PI 



PRAI 
AB 



WO 9910019 
WO 9910019 
W: CA, 
RW: AT, 
PT, 



L8 
AN 
DN 
TI 

AU 
CS 

SO 



A2 
A3 



19990304 
19990610 



APPLICATION NO. DATE 
WO 1998-US17001 19980817 



JP 

BE, 

SE 



CH, CY, DE, DK, ES, FI , FR, GB, GR, IE, IT, LU, MC, NL, 



^"rSrinvJirS.tes to a „o n toxic, Mod.gr.dable, absorbable 
heterofunctional adhesive compn. useful for tissue 
engineering. The compns. are designed to react with 
cell surfaces via both specific and non-specific interactxons . The 
compnS exhibit the target specificity assocd. with cell receptor mediated 
interactions as well as exhibiting the stability and crosslinking 
efficiency characteristics of matrix components that non-specif ically bind 
to cell surfaces. A soln. of 45% human serum albumin, RGD peptide 
crosslinker, and PEG crosslinker was prepd. Two h after application of 

in the excised rabbit's skin, the strength of the bond created 
be?ween P the overlapped strips of dermis was detd The shear strength of 
the bioadhesive compn. was 91 as compared with 110 g for Tissei. 

ANSWER 2 OF 40 CAPLUS COPYRIGHT 2000 ACS DUPLICATE 1 

1999:589062 CAPLUS 

Fabrication and characterization of porous membranes with highly ordered 
three-dimensional periodic structures 

Gates, Byron; Yin, Yadong; Xia, Younan Qaa *.*.i a wa 

Department of Chemistry, University of Washington, Seattle, WA, 

98195-1700, USA 

Chem. Mater. (1999), 11(10), 2827-2836 
CODEN: C MAT EX; ISSN: 0897-4756 



PB American Chemical Soci 
DT * Journal 

M This^aper describes a procedure that uses opaline arrays of spherical 
particKs (witti diams. gtoreq.100 nm) as templates to fabricate porous 
membranes having three-dimensional interconnected networks of air balls. 
An^q dispersion of monodispersed polystyrene (or silica) beads was 

ini-o 3 qneciallv designed cell and assembled into an 
opaifne "array under external gS pressure and sonication. After drying 
?he void spaces among the spheres were filled with a liq. Precursorsuch 
as a UV-curable (or thermally crosslinkable) prepolymer or a ^g^' 
Subsequent solidification of the precursor and dissoln. of the particles 
produced a well-defined porous membrane having a complex 3-dimensional 
architecture of air balls interconnected by a no. of small circular 
Endows The porous structure of this kind of membrane can be easily 
tailored by using colloidal particles with different sizes: when spherical 
Particles of diam. D are used, the dimension of air balls m the bulk is 
P apprx!D? ?he size of circular windows interconnecting these air balls is 

aoorx D/4 and the diam. of circular holes on the surfaces of the 
mXane'is tapprx.D/2. The authors have demonstrated ^ fabrication 
procedure using a variety of materials, including a UV-curable 
£ly!acrylate-methacrylate) copolymer (PAMC) UV-curable polyurethanes, 
and sol-qel precursors to oxide ceramics such as Si02 or Ti02. The 
Permeabilities of these porous membrane films for a no of commonly used 
solvents were tested with a PAMC membrane as the example. The 
measurements indicate that the liq. permeability of this P"™ ™£« n J n 
strongly depends on the properties of the liq. In addn. to their uses in 
filtration, sepn., and tissue engineering, the porous 
membranes described should also find applications in fabricating 
directive sensors and photonic band gap (PBG) materials due to their 
3-dimensional periodic structures. 

L8 ANSWER 3 OF 40 CAPLUS COPYRIGHT 2000 ACS DUPLICATE 2 

?i Deveio P mLt C 5f L ?he cytodetachment technique to quantify mechanical 

adhesiveness of the single cell Aarawal C M 

AU Athanasiou, K. A.; Thoma, B. S . ; Lanctot, D. R.; Shin, D., Agrawal, C. M. 

CS Musculoskeletal Bioengineering Center The u ^ e «^J_^ 7 J ex ;| A Healtl1 
Science Center at San Antonio, San Antonio, TX, 78284 7774, UbA 

SO Biomaterials (1999), 20(23/24), 2405-2415 
CODEN: BIMADU; ISSN: 0142-9612 

PB Elsevier Science Ltd. 

DT Journal 

LA Adhesion of cells to biomaterials or to components of the extracellular 
matrix is fundamental in many tissue engineering and 
biotechnol. processes, as well as in normal development and tissue 
maintenance. Many cells on adhesive mols. will spread and form an 
organizX actin cytoskeleton and complex transmembrane signaling regions 
called focal adhesions. Focal adhesions appear to funct « J?* h 
signaling and stabilizing components of normal adherent cell activity. 
letter understand adhesion formation between cells and their underlying 
substrata, we have designed, developed, and utilized a novel 
"cytodetachment" methodol. to quantify the force required to displace 
attached cells. We allowed bovine articular chondrocytes to attach and 



AB 



To 



spread on a substratum of either fibronectin, bovine serum albumin, or 
std microscope glass. The cytodetacher was then employed to displace the 
ceJis from the substratum. Our results demonstrate that a significantly 
qreater force is required to detach cells from fibronectin vs. the two 
other substrata, suggesting that a cell's actin cytoskeleton and perhaps 
focal adhesions contribute significantly to its mech. adhesiveness Th e 
cytodetacher allows us to directly measure the force required ^ cell 
detachment from a substratum and to indirectly det . the ability of 
different substrata to support cell adhesion. 

L8 ANSWER 4 OF 4 0 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 3 

AN 1999:368386 BIOSIS 
DN PREV199900368386 



TI A novel osteochondral i^tant . Korkusuz, Feza; iBrci, Vasif (1) 

KS^WTSfc™- ™ »• »■ l513 - 1520 - 

ISSN: 0142-9612. 



SO 



DT Article 
LA English 
SL 
AB 



English osteochondral graft was designed 

A novel implant for the use as a J f ti of ca i c ium phosphate 

. This implant was prepared by stepwise sponge. Chondrocytes 

crystals within the ^twill t?^! tS osfeochondral implant. The 
were then grown 0 V h ^JTw?Jh liaht microscopy, scanning electron 

implant cor v S (SEMr electron "if f racfionTrystaUography (EDX), and IR. It 
necroscopy (SEM) , electron a that wag nQfc found 

was observed with IR that tne W implying a strong interaction 

r/r s disss', v^ 4 ^: ^ s «s 

a decrease of the calcium content and cal( =^ J° * k / a f tex incubation, an 
EDX revealed the presence of sulfur one an J twoweeks after xn ^ 
element not found among the components of the implant po ^ ^ 

development of an ^t"^^^ 3 "^^^ depending on whether they were 

tissue engineered osteochondral implant. 
L8 ANSWER 5 OF 40 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 
AN 2000:33816 BIOSIS 

S "sTthe^echanical properties of in vitro reconstructed epidermis: 
W BSSK c; 0. ,uc„ H..- Pellegrini, 

Ruspantini, I. < T _ Hh]to Suoeriore di Sanita, V. Regina 

CS (1) Biomedical Engineering. Lab., Istituto buperiox^ 

Elena, 299-00161, Rome Italy r „ mnnH na (Se pt 1999) Vol. 37, No. 

SO Medical & Biological Engineering & Computing, (Sept., i^J 



5, pp. 670-672. 
ISSN: 0140-0118, 
DT Article 
LA English 
SL 
AB 



Sa„ S epider.is can ce "constructed in vitro and is current y used^n^ 
disorders' o^e r/t-rrfre-neltrerinternationai standards nor a co^on 
—hr/l preiSSaS-^^or^roStured-pidl^if to assess its 

i 

tenfi„„"es^^^ 

sample holding frame and grips designed. 
L8 ANSWER 6 OF 40 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 5 

AN 1999:203865 BIOSIS 
DN PREV199900203865 , 

CS "^Department o£ Pathology, Bro-n university/The «iria„ Hospital, 164 
Suimit Ave., Providence, P.I, 02906 USA 



SL 
AB 



SO Human Gene Therapy, + 1. 1999) Vol. 10, No. 4, pp.^-577. 

* ISSN: 1043-0342. W ^ 

DT Article 
LA English 

Mufinfskeletal muscle cells transduced with foreign genes and 
^sue peered in vitro into bioart :ificia mus e , factQrs ^ 

(BAMs) are capable of long-term deliver o t s oiu y the 
^^^^^^^^^X^^er V system for humans, 
■ LSI? £ne?ic tissue-engineering techniques were 

designed for human skeletal mu ^^ . s ^ m v ^^ S f ^^iopsied healthy adult 
were isolated, cloned, and expanded in vitro from p ^ 
(mean age, 42 + - 2 years , jndelde o nge ^ d varied widely 
(mean age, 76 +- 1 year s) s kelet ax N = 10) , but 

between b i°P"?% <*? *° nt groups , Percent 

was not sigmficantly different betwe blast doub lings prior to 

myoblasts per biopsy (73 + numbe^ o tabling time (27 + - 1 hr) 

senescence in vitro (37 + Z) , ana myou patient groups, 

were also not significantly different between the two p y 
Fusion kinetics of the ^af s were xm ^f^f ^y^an^les had 
20-22 doublings (74 ♦- 2 « . m »° Blast ™" „ ,. , numb er acceptable for 
been expanded to 1 to 2 ^""^^S^^eSSTgroups could be equally 
human gene therapy use. The myoblast s fro* ™ e ™o ^ ? el!press ion 

tissue engineered into implantable living protein 
secretory devices for therapeutic use. 

L8 ANSWER 7 OF 40 BIOSIS COPYRIGHT 2000 BIOSIS 
AN 1999:434361 BIOSIS 
DN PREV199900434361 

tt qraffold desiqn in tissue engineering, in vivo 

analysis or the tissue ingrowth process using a vascular 
reconstruction model. 
S a"S»-„^i.S^g4eir n Lionel 

ISSN: 0300-0818. 
DT Article 
LA Japanese 

SL English; Japanese n , unrpthane film (size: 20X12 mm, 

» J^^TO^SSrSS^r'nS-S 'nL'had <™ pore 

2„^r/ S arrLge„ent„ «, ■ d^P- ^ -^f,, »^ r ea: 0, 0.3, 1.1. 

microprocessing (pore size: 30 mum, "t^ v |JL nd a sten t were delivered 
4.5%). Tubes prepared by wrapping th ^ "°" n £f f y a balloon catheter, 

into canine carotid arteries (inner . mm) by 

jL-ss^fu-isrssioSSM r £-» t ^- In a i„o S t an 

„eSntt.al"i^er h deSa"rfro/Suf »„Tn„„porous region, to 100 
mum (high-density-pored region) . 

L8 ANSWER 8 OF 40 SCISEARCH COPYRIGHT 2000 ISI (R) 
AN 1999:592432 SCISEARCH 

S SSSS^^-™-^"- with autogenous rib cartiiage 

grafts: Personal experience with 1200 cases 



llT/oO^TotlV, smMo. WOODSIDE, CA (Reprint); EL^INO HOSP, MT 
VIEW, CA; STANFORD UNIV, DIV PLAST SURG, STANFORD, CA 94305 

If pSsTIC AND RECONSTRUCTIVE SURGERY, (AUG 1999) Vol. 104, No. 2, pp. 

Publisher: LIPPINCOTT WILLIAMS & WILKINS, 227 EAST WASHINGTON SQ, 

PHILADELPHIA, PA 19106. 

ISSN: 0032-1052. 
DT Article; Journal 
FS LIFE; CLIN 
LA English 

REC +ABSTRACT I ^AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB ?SSSgh the author's experience with 1200 cases during a 25-year 

neriS this article presents technical improvements in ear reconstruction 

^proposes and discusses possible directions for further technical 
advancement. This article presents the rationale for the author s current 
methods of managing total ear repair. Throughout the article the author 
stresses and demonstrates cartilage-sparing techniques that are 
desianed to minimize the amount of cartilage used m a repair to 
preserve maximum chest wall integrity. This article also presents the 
latest method of framework fabrication, showing dif fe rences in 
construction between younger and older patients; a new method that 
constructs a tragus as an integral part of the framework; a method that 
maintains ear projection with a scalp-banked cartilage wedge; and a method 
?hat soKes the always frustrating low hairline by presurgical laser 
treatment In addition, the concept of creating autogenous frameworks by 
tissue engineering is pursued and discussed in practical 
clinical terms. A survey of 1000 microtia patients indicates that 
Suraically constructed Jars remain durable, withstand trauma well, and 
provide consent emotional relief and psychological benefits through the 
repair. 

L8 ANSWER 9 OF 40 BIOSIS COPYRIGHT 2000 BIOSIS 
AN 1999:334495 BIOSIS 
DN PREV199900334495 

TI Characterization of a new tissue-engxneered human skin 

AU MJcnl^Tarrine^L'Heureux, Nicolas; Pouliot, Roxane; Xu, Wen; Auger, 

Francois A.; Germain, Lucie (1) Iin p U1 n 

CS (1) Laboratoire de Recherche des Grands Brules/LOEX, £HAUQ Pavilion 

Saint-Sacrement, 1050 Chemin Sainte-Foy, Sainte-Foy, PQ, G1S "8 Canada 
SO In Vitro Cellular & Developmental Biology Animal, (June, 1999) Vol. Jo, 
No. 6, pp. 318-326. 
ISSN: 1071-2690. 
DT Article 
LA English 
SL English 

We designed a new tissue -engineered skin 

equivalent in which complete pilosebaceous units were integrated. This 
model was produced exclusively from human fibroblasts and keratinocytes 
"d did no? contain any synthetic material Fibroblasts were cultured for 
o c ri „t th ascorbic acid and formed a thick fibrous sheet in the culture 
d sh The dermal equivalent was composed of stacked fibroblast sheets and 
exhibited some ultrastructural organization found in normal connective 
tissues. Keratinocytes seeded on this tissue formed a 
stratified and cornified epidermis and expressed typical markers of 
differentiation (keratin 10, filaggrin, and transglutaminase) . After 4 wk 
of a continuous and ultrastructurally organized basement membrane 

was observed and associated with the expression of lamimn and collagen IV 
and VII Complete pilosebaceous units were obtained by thermolysin 
digestion and inserted in this skin equivalent in order to assess the role 
of the transfollicular route in percutaneous absorption. The presence of 
hair follicles abolished the lag-time observed during hydrocortisone 
diffusion and increased significantly its rate of penet ration in 
comparison to the control (skin equivalent with sham hair insertion) . 
Therefore, this new hairy human skin equivalent model allowed an 
experimental design in which the only variable was the presence of 



AB 



L8 



pilosebaceous units an^ovided new data confirming the^portance of 
hair follicles in percfl^ieous absorption. 

ANSWER 10 OF 40 BIOSIS COPYRIGHT 2000 BIOSIS DUPLICATE 6 

AN 1999:349099 BIOSIS 

DN PREV199900349099 , 

TI Elastic molecular machines in metabolism and soft-txssue 
restoration . 

C*S (^Departments Chemical Engineering and Materials Science University 
of Minnesota, 421 Washington Avenue SE, Twin Cities Campus, Minneapolis, 
MN, 55455-0132 USA 

SO Trends in Biotechnology, (June, 1999) Vol. 17, No. 6, pp. 249-256. 
ISSN: 0167-7799. 

DT General Review 

LA English 

SL English . w„ 

AB Elastic protein-based machines (bioelastic materials) can be 

designed to perform diverse biological energy conversions. Coupled 
with the remarkable energy-conversion capacity of cells, this makes 
possible a tissue-restoration approach to tissue 
engineering. When properly attached to the extracellular matrix, 
cells sense the forces to which they are subjected and respond by 
producing an extracellular matrix that will withstand those forces. 
Elastic protein-based polymers can be designed as temporary 
functional scaffoldings that cells can enter, attach to, spread, sense 
forces and remodel, with the potential to restore natural tissue 



=> d 18 bib ab 11-20 



L8 ANSWER 11 OF 40 MEDLINE DUPLICATE 7 

AN 2000016721 MEDLINE 
DN 20016721 

TI In vivo tissue engineering: Part I. Concept genesis 

and guidelines for its realization. 
AU Zdrahala R J; Zdrahala I J 

CS R&I Consulting International, Eden Prairie, MN 55346, USA 
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AB A°ioss°of function of an organ often represents a life-threatening 
situation. Transplantations are successful, but "replacement 
availability, its compatibility with the host, and subsequent healing 
often pose serious questions. Tissue engineering, 

where a carefully prepared scaffold is populated, m vitro, by cells to 
form an artificial organ, addresses some of the problems mentioned above. 
Trauma associated with the implant introduction to the host often 
complicates the process. The novel concept of in vivo tissue 
engineering which is designed to mediate the healing and 
tissue regeneration process by providing an in vitro formed 
porous, microcellular scaffold is proposed. The scaffold (part or entire 
organ) is then populated by cells either spontaneously <the jurrounding 
cells will spread and populate to inhabit the scaffold) or by cellular 
augmentation (encapsulated cells are delivered to this in statu nascendi 
scaffold). Minimally traumatic arthroscopic surgery combined with a unique 
polymer delivery system is envisioned for the introduction of this implant 
to Tsite to be repaired. Such an approach will require the formation of 
polymer in-situ, in a reasonable time. The scaffold-forming polymers will 
be, in principle, biodegradable. We propose to utilize biodegradable 
polyurethane systems for in vivo tissue engineering. 

Diversity of their structure/property relationships, relative ease of 



L8 



CS 
SO 



AB 



their preparation ^nd^ellent ^^^2 ^fr^cribes the 
^irSWcScS^"Si:tJJl??« its realiLtiT It is intended 

o n i eand stimulate discussion among the related scientific 
disciplines to form a basis for this field. The synthesis application 
and bfodegradation of selected polyurethanes and variety of its medical 
utilization will be discussed in upcoming papers. 
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Whenever there is a lack of native urologic txssue, 
reconstruction usually is performed with native nonurologic 
tissues, such as gastrointestinal segments, skin, or mucosa from 
multiple body sites. The use of native nonurologic tissues in 
the genitourinary tract is associated with adverse effects. Txssue 
engineering efforts currently are underway for almost every type 
of tissue and organ within the urinary system including bladder, 
ureter Urethra, "and genitalia. Most of the efforts expended to engineer 
genitourinary tissues have occurred within the last decade. 
Tissue engineering techniques require a cell culture 
facility designed for human application. Personnel who have 
mastered the techniques of cell harvest, culture and expansion, and 
polymer design are essential for the successful application of this 
technology. The first human application of cell-based txssue 
engineering technology for urologic applications recently occurred 
with the injection of autologous cells for the correction of 
vesicoureteral reflux in children and urinary incontinence in adults. 
Trials involving bladder replacement using txssue 
engineering techniques currently are being arranged. Recent 
progress suggests that engineered urologic tissues may have 
clinical applicability. 
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AB Oul research group has been investigating the effect of cyclic 

SeformSons on the evolution of fibroblast populated collagen gels 
(FPCG) Since existinq traction machines are not designed ror 
such in application, we had to design a cyclic traction machine adapted to 
tissue culture inside an incubator over an extended period of 
Sme Biocompatible materials were used for fabrication to allow for easy 



AU 

CS 
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c^rilization and to p^fcnt any adverse reaction from A tissue 
• Jrac^on machineW based on a computer-controll^tepping motor 

system for easy adjustment of the deformation amplitude -d frequency The 
maximum stretching speed achieved is around 1 mm/s. The traction machine 
can measure FPCG mechanical properties and perform rupture tests to 
Spermine Its ultimate strength. Several FPCGs have been successfully 
cultuSd with the machine for up to four weeks without any adverse 
reaction . 
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AB Human cell therapy applications in tissue engineering, antation 
such as the ex vivo production of hematopoietic cells for transplantation, 
have recently entered the clinic. Although considerable effort has been 
recused on the development of biological processes to generate therapeutic 
cells li?tle has been published on the design and manufacture of devices 
for Implementation of these processes in a robust and reproducible fashion 
at a clinical scale. In this study, the effect of tissue culture 
surface chemistry and texture was assessed in human bone marrow (BM) 
mononuclear cell (MNC) and CD34-enriched cell cultures Growth and 
differentiation was assessed by total, progenitor (CFU-GM) , stromal 
(CFU-F), and primitive (LTC-IC) cell output. Tissue culture 
treated (TCT) plastic significantly increased MNC culture output as 
compared with non-TCT plastic, whereas CD34-enriched "11 cultures gave 
lower output (than MNC cultures) that was unaffected by TCT plastic. 
Interestingly, the level of MNC culture output was significantly 
different on four commercial TCT surfaces, with the best performing 
surface giving output that was 1.6- to 2.8-fold greater than the worst 
one. The surface giving the highest output was the best at supporting 
development of a distinct morphological feature m the adherent layer 
(i.e. cobblestone area) indicative of primitive cells, and X-ray 
photoelectron spectroscopy (XPS) was used to characterize this surface. 
For custom injection molding of culture devices, the use of three 
different resins resulted in MNC culture output that was equivalent to 
commercial cultureware controls, whereas CD34-enriched cell cultures were 
hiahly sensitive to resins containing additives. When the texture of 
molS Tarts was roughened by sandblasting of the tool MNC culture output 
was significantly reduced and higher spikes of IL-6 and G-CSF production 
were observed, presumably due to macrophage activation. In conclusion, the 
manufacture of BM MNC culture devices for clinical applications was 
optimized by consideration of plastic resin, surface treatment, and 
texture of the culture substratum. Although CD34-enriched cells were 
insensitive to surface treatment, they were considerably more sensitive to 
biocompatibility issues related to resin selection. The development of 
robust systems for BM MNC expansion will enable clinical trials 
designed to test the safety and efficacy of cells produced in this 
novel tissue engineering application. 
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Polthemoqlobin-superox^dismutase-catalase is designe^^- 

function as an oxygen eerier with antioxidant property. This is based 
on cross-linking hemoglobin with superoxide dismutase and catalase 
(?olvHb-SOD-CAT) . This study describes the structural and antioxidant 
properties of this solution. Our studies show that superoxide dismutase 
and catalase retain their enzymatic activity following glutaraldehyde 
polymerization with 8:1 and 16:1 glutaraldehyde: hemoglobin ratio. We have 
analyzed the optimal SOD/CAT ratios to prevent oxidation of hemoglobin in 
the presence of oxygen free radicals. The circulation half-life of 
crosslinked hemoglobin, SOD, and catalase in Sprague-Dawley rats 
correlates with the degree of polymerization as determined by 
higS-per romance molecular weight gel filtration. PolyHbSOD-CAT decreases 
the formation of oxygen radicals compared with PolyHb m a rat intestinal 
ischemia-reperfusion model. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB We describe the development of a novel biodegradable polymer 

designed to present bioactive motifs at the surfaces of materials 
of any architecture. The polymer is a block copolymer of biotinylated 
poly (ethylene glycol) (PEG) with poly (lactic acid) (PLA); it utilizes the 
high-affinity coupling of the biotin-avidin system to undergo 
postfabrication surface engineering. We show, using surface 
plasmon resonance analysis (SPR) and confocal microscopy that surface 
enoineering can be achieved under aqueous conditions in short time 
periods. These surfaces interact with cell surface molecules and generate 
beneficial responses as demonstrated by the model study of 
integrin-mediated spreading of endothelial cells on polymer surfaces 
presenting RGD peptide adhesion sequences. (C) 1998 John Wiley & Sons, 
Inc. 
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" * ABSTRACT IS AVAILABLE^ THE ALL AND I ALL FORMATS* 

AB Growing neurites are guided through their environment during 

development and regeneration via different cellular and extracellular 
matrix (ECM) molecular cues. To mimic cell-matrix interactions, a 
three-dimensional (3D) hydrogel-based ECM equivalent containing a 
covalently immobilized laminin oligopeptide sequence was designed 
to facilitate nerve regeneration. This study illustrates that the 
oligopeptide domain CDPGYIGSR covalently linked to an agarose gel as a 
bioartificial 3D substrate successfully supports neurite outgrowth from 
dorsal root ganglia (DRG) in vitro. The specificity of the neurite 
promoting activity was illustrated through the inhibition of neurite 
outgrowth from DRG in a CDPGYIGSR-derivatized gel in the presence of 
solubilized CDPGYIGSR peptide. Gels derivatized with CDPGYIGSK and 
CDPGRGSYI peptides stimulated a smaller increase of neurite outgrowth. In 
vivo experiments revealed the capability of a CDPGYIGSR-derivatized gel to 
enhance nerve regeneration in a transected rat dorsal root model compared 
to an underivatized gel, a CDPGRGSYI gel, and saline-filled nerve guidance 
channels. These data suggest the feasibility of a 3D hydrogel-based ^ ECM 
equivalent capable of enhancing neurite outgrowth in vitro and in vivo. 
(C) 1998 John Wiley & Sons, Inc. 
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AB A review with refs. Polyurethanes, due to their extensive 

structure/property diversity, are considered as one of the most bio- and 
blood-compatible materials known today. These materials played a major 
role in development of many medical devices ranging from catheters to 
total artificial heart. Properties like durability, fatigue resistance, 
elasticity, compliance, elastomer character and propensity for healing 
became attainable via polyurethanes. Furthermore, bulk/surface 
modification via hydrophilic/hydrophobic balance or by attachments of 
biol. active species such as anticoagulants, or biorecognizable groups are 
possible via chem. groups typical for polyurethane structure. These 
modifications are designed to mediate acceptance and healing of 
the device or implant. A myriad of processing technologies are used to 
fabricate functional devices feeling and often behaving like natural 
tissue. The hydrolytically unstable polyester polyurethanes were 
replaced by hydrolytically stable but oxidn . -sensitive polyether polyols 
based polyurethanes and their clones contg. silicone and other modifying 
polymeric intermediates. Chronic in vivo instability, however, obsd. on 
prolonged implantation, became a major road block for many applications. 
The present time, represented by utilization of more oxidn. resistant 
polycarbonate polyols soft segments in addn. to the above and antioxidants 
such as Vitamin E, offers materials which can endure in the body for at 
least three to five years in applications covering cardiovascular devices, 
artificial organs, tissue replacement and augmentation, coatings 
and many others. The future is going to expand this field by revisiting a 
mini-version of RIM technol . and the use of chem. crosslinked systems, in 
combination with minimally invasive surgical procedures, for delivery of 
reacting materials to the specific site in the body, polymg. the mass 
in-situ, in vivo, producing even more biodurable or biodegradable 
substrates for long-term implants, cell attachment and proliferation, 
control of inflammation, healing, etc. A case study of an in vivo 
restoration of body joints is presented to illustrate the concept of in 
situ tissue engineering postulated in this paper. 
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AB A review with 41 refs. Advances in tissue engineering 

and drug delivery are often enabled by the development of new 
biomaterials, designed specifically for such purposes. Advances 
in synthetic degradable biomaterials that permit in situ transformations 
from liq. precursors to solid final forms that enable the biomaterial to 
be directly recognized by the biochem. features of the cells and that make 
use of novel approaches to material fabrication and self-assembly have 
been made. 
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AB The need for a synthetic alternative to conventional bone grafts stems 
from donor-site morbidity and limited supply. Using a tissue 
engineering approach, these replacements can be designed 

to provide the defect site with a temporary scaffold for bone regeneration 
while mech. supporting the surrounding tissue. This can be 
accomplished by fabricating porous matrixes from biodegradable materials 
such as degradable polyphosphazenes and polyesters. Our lab has conducted 
several studies indicating the feasibility of these two types of polymers 
as orthopaedic biomaterials. In vitro expts. have shown the growth, 
proliferation and phenotypic expression of osteoblasts on polyphosphazenes 
bearing amino acid ester side groups and on poly (lactide-co-glycolide) — 
polymers which hydrolyze to metabolically benign products. Further in 
vivo work, showed that these biomaterials elicit a minimal inflammatory 
response and are capable of supporting bone growth. Using the copolymer 
poly (lactide-co-glycolide) [PLAGA] and ceramic hydroxyapatite [HA], we 
have also developed several methods for fabricating porous matrixes with 
mech. properties similar to trabecular bone: 1) the sintered microsphere 
method 2) the solvent cast microsphere method and 3) the gel microsphere 
method. Matrix porosity was the result of the random packing of polymer 
microspheres. SEM image anal, indicated a three-dimensional pore network 
and range in porosity from 21% to 50%. Mech. characterization indicated 
that all matrixes had a modulus within the range of trabecular bone (10 
MPa - 2000 MPa) . 
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A a no n6 or cultured skin replacements have been produced by in vitro culture 
techniques. The first product : which has moved the tissue 



engineering potential to the com. application, is "autologous 
JulJured epithelium.". The authors developed an autologous cultured skin 
compost o? spongy collagen matrix -th fibroblasts overlaxd by 
keratinocytes. This bilayered skin replacement was designed to 
function as a permanent coverage on full-thickness skin defects. This 
type or cultured skin needs a culturing period more than 4 wk since the 
cultivation of fibroblasts takes a longer period compared with that of 
keratinocytes. The authors also developed allogeneic cultured dermal 
subsSute "m) which was comprised of fibroblasts combined with a spongy 

matrix. The cryopreserved CDS has been proven to function as a 
biol. dressing, esp. promoting epithelialization and granulation 
tissue formation. On the basis of these f indings the prese nt 
study is focused on the development of new cultured skin (K-CDS) which is 
a cryopreserved allogeneic CDS, overlaid by autologous l«ratinocytes. In 
this study, K-CDS was prepd. in two successive processes, i.e prepg. the 
cryopreserved CDS using cultured fibroblasts derived from patient 1, 
followed by plating cultured keratinocytes derived from patient 2, in 
which the surface seeded with fibroblasts was overlaid with keratinocytes. 
In practice, this K-CDS was turned upside-down and applied to a 
full-thickness skin defect on athymic mouse, and thereby monolayered 
keratinocytes could directly attach on the wound surface. The matrix of 
K-CDS ie. cryopreserved CDS is able to function as a biol. wound 
dresslng'for monolayered keratinocytes. In this animal test, monolayered 
keratinocytes appeared to proliferate and differentiate on the wound 
surface achieving 47% of "take.". This finding suggests that this 
technique is able'to supply autologous keratinocytes on a wound surface 
successfully within a short culturing period. 
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AB Various strategies are emerging for influencing cell behavior when cells 
come in contact with polymeric materials. Ideally, one would like to 
predict and perhaps manipulate cell behavior in these circumstances One 
strategy is to decorate surfaces with suitable ligands for cell surface 
receotors; these transponders will evoke predictable cellular responses 
Natural aid artificial monomers, polymd. into unique f abrics potentxally 
fnrnish a vast repertoire of materials for developing such designs. A 
reciprocal abroach is to specifically modify cell surfaces by decorating 
them with prosthetic groups designed to recognize and interact 
with moieties on polymeric surfaces. Cell surfaces potentially can be 
Silored by eithe? intrinsic means, utilizing genetic expression and 
intracellular routing processes, or by extrinsic means, by chem altering 
surface moi:: lecenlly, a "Trojan horse" strategy has been dense which 
is a hybrid of the intrinsic and extrinsic approaches. This method has 
obvious potential for increasing the armamentarium of tissue 
engineers . 
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AB Silk"ibroin is a naturally occurring structural protein with good raech. 
properties used in a variety of forms, such as powder, fiber, film, and 
gel Although silk fibroin is potentially suitable for use m 
tissue engineering, it lacks cell regulation functions 
such as cell adhesion, growth, metab., and differentiation. The 
immobilization of biol. active mols. such as proteins and peptides has 
been reported as promising in controlling cell behavior. Silk fibroin s 
phase transition is characterized by a conformational change of protein 
from a random coil to a beta sheet. During phase transition, biol. mols. 
can be stably entrapped in silk fibroin without the use of chems. We 
designed a novel immobilization using this phase transition 
mechanism with a chimera fibroin fragment. The chimera fibroin fragment 
was constructed by linking a bioactive peptide to fibroin fragments 
including crystal regions. In the first study, a synthetic 
oligonucleotide encoding Arg-Gly-Asp peptide which promotes cell adhesion, 
was fused to the fibroin fragment gene through in-frame gene fusion, and 
the chimera fibroin (RGD-f ibroin) gene was expressed by E.coli. This paper 
discusses RGD-fibroin construction, and the results of cell adhesion on 
fibroin films contg. RGD-fibroin. 
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EW Wound 7 care has become one of the first fields to see the benefit of a new 
technology: tissue engineering. Tissue 

engineering involves the development of new materials or devices 
capable of specific interactions with biological tissues. In 
wound care, these materials may be based entirely on naturally occurring 
tissues and cells, or may be materials that combine synthetics, 
usually polymers, with biological layers. Both wound dressings and skin 
substitutes are available. The complexity of the materials depends on the 
end uses. Generally, synthetics made from polymeric materials such as 
Tegaderm and Opsite are used as wound dressings over relatively simple and 
shallow wounds or as coverings over more complex dressings. Their function 
is one of protection from water loss, drying, and mechanical injury. More 
complex dressings vary from dermal replacements made of reconstituted 
collagen and chondroitan sulfate backed by a polymer layer such as 
Integra (R) to the complex Apligraf trade mark that contains collagen and 
seeded cells . This last is designed as a complete skin 

replacement or skin substitute. Ultimately, engineered skin will contain 
all of the components necessary to modulate healing and provide the 
desired response: a wound closed with limited scar tissue that 
retains all of the characteristics of natural skin. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB This study was designed to investigate the in vivo 

biodegration and biocompatibility of a poly (propylene fumarate) 
(PPF) -based orthopedic biomaterial. The effects of varying the PPF to 
N-vinyl pyrrolidinone ratio and PPF to beta-tricalcium phosphate content 
were studied. The composite mechanical properties and local tissue 
interactions were analyzed over 12 weeks. An initial increase in both 
compressive modulus and strength was seen for composite formulations that 
incorporated beta-tricalcium phosphate. The samples incorporating a higher 
PPF to N-vinyl pyrrolidinone ratio reached a maximal compressive strength 
of 7.7 MPa and a maximal compressive modulus of 191.4 MPa at 3 weeks. The 
lower PPF to N-vinyl pyrrolidinone ratio samples gained a maximum 
compressive strength of 7.5 MPa initially and a compressive modulus of 
134 0 MPa at 1 week. At 6 weeks, all samples for formulations 
incorporating beta-tricalcium phosphate crumbled upon removal and were not 
mechanically tested. Samples that did not incorporate beta-tricalcium 
phosphate were very weak and insufficient for bone replacement at the 
4-day time point and beyond. Tissue interactions resulted in a 
mild inflammatory response at the initial time points and mature fibrous 
encapsulation by 12 weeks. (C) 1998 John Wiley & Sons, Inc. 
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AB A tissue engineering bioreactor is disclosed for 

growing three-dimensional tissue. Cells are seeded onto a mesh 
and provided with two media flows, each contacting a different side of the 
cells The media flows contain different concns. of nutrients, allowing 
nutrients to be delivered to the cells by diffusion gradient. The 
bioreactor can be used to grow liver tissue, and 



designed as an extracoj^^real liver assist device in wh^^ blood 
or plasma is exposed t^Phe three-dimensional liver tisl^P The 
blood or plasma from a patient directed to flow against the liver 
tissue. The liver tissue is further exposed on its 

opposite side to media providing nutrients and gases. The device provides 
porous boundaries between the blood or plasma, tissue, and 
media, allowing nutrient and protein delivery by diffusion gradient to 
dialyze a patient's blood. 
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AB A review and discussion with 19 refs. Tissue 

engineering is a new interdisciplinary field which combines the 

theor. principles and practical approaches of biol., polymer chem., and 

chem. engineering to create functional tissue 

substitutes for scientific studies and clin. applications. Isolated cells 
are stimulated to remodel their parent tissues in vitro by using 
biodegradable polymer scaffolds which provide a temporary 3-dimensional 
structure for tissue growth, and bioreactors which provide 
control over physiol. parameters and hydrodynamic forces in the cell 
microenvironment . Highly porous polyglycolic acid scaffolds were 
specifically designed for tissue engineering 

and tested with respect to their biocompatibility, structure, and degrdn. 
rate. Various tissue engineering bioreactors 

including static, well-mixed, and rotating vessels have been used in 
cultivations of natural and engineered tissues for up to 3 mo. 
This paper reviews the use of cells, polymers, and bioreactors to engineer 
cartilage and other tissues and study tissue 

morphogenesis under controlled in vitro conditions. Some recent findings 
on the effects of bioreactor design and operating conditions on the 
structure, metabolic and biomech. function of the growing tissue 
are also discussed. 
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AB This article presents a novel, clinically relevant electrostatic 

endothelial cell transplantation (seeding/sodding) device (U.S. & Foreign 
Patent Protections Pending) for small-diameter (< 6 mm) vascular 
prostheses. The prototype apparatus was designed and built to 
tissue engineer 4 . 0 mm, I.D. GORE-TEX (W.L. Gore & 

Associates, Inc.) standard wall graft segments varying in Length from 4 to 
12 cm. The prototype electrostatic endothelial cell transplantation 
apparatus is composed of an external and internal conductor, aluminum 
base, end supports, pillow blocks, filling apparatus, electric motor drive 
system, and a voltage source. The cylindrical capacitor arrangement of the 
device along with an electrical potential applied across the internal and 
external conductors creates the unique feature of this endothelial cell 
transplantation technique, an electric field within the cylindrical 
capacitor (within the graft lumen) which in turn induces a temporary 



AB 



positive surface charg^i the graft (dielectric materi A luminal 
* surface. Multiple stud^ have shown that a positively ^rged substrate 
is more conducive to endothelial cell adhesion and morphological 
maturation (flattening) (1,2,7,8,10,13-15). This induced positive surface 
charge dissipates immediately upon removal from the electrostatic 
endothelial cell transplantation device. Thus, after endothelial cell 
adhesion the graft luminal surface reverts back to its natural 
(nonthrombogenic) negative surface charge. 
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LA Preview with 148 refs. It has become apparent that mech. interventions 
designed to alleviate atherosclerotic vascular disease are beset 
by accelerated vascular diseases of their own. A multitude of agents have 
been directed against one or more of the cellular events thought to be 
involved in this process known as restenosis. Most of these agents 
suppress smooth muscle cell growth in tissue culture and m 
animal models, and yet no drug to date has shown any demonstrable benefit 
against human disease. This may be due to the suboptimal manner m which 
these drugs were administered. It has been demonstrated that far more 
beneficial effects are obsd. if one matches the delivery of a drug to the 
natural release of endogenous growth regulators. Controlled release of ^ 
heparin from polymeric matrixes inhibited smooth muscle cell proliferation 
following injury to vascular endothelium in a manner more efficient than 
in systemic administration. Moreover, the biol. control achieved by the 
endothelium is not due to one or several compds . , but rather to the 
concomitant presence and complimentary activity of all the cell-based 
products. Perivascular implantation of tissue 
engineered endothelial cell implants around injured arteries 
reduced intimal hyperplasia far better than isolated administration of 
heparin. Thus the coupling of polymer based drug delivery technol. and 
tissue engineering with the science of mol . and cell 

biol. provides a means to understanding the paradox of restenosis and even 
potential therapies. 
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Tissue engineering is a new and rapidly expanding _ 
field, in which techniques are being developed for cultunng a variety of 
tissues both in vitro and in vivo using polymer 'scaffolds 1 to 
support tissue growth. Polymer scaffolds used in tissue 
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engineering are generaJ^ biodegradable, often involvm^ompounds 

• which are already appr^i for human implantation. In cases, these 

polymers may be chemically modified to exhibit selective cell adhesion 
properties, which enhance cell attachment and subsequent tissue 
growth. Many cell types have been successfully cultured cm these 
scaffolds, including smooth muscle cells, endothelial cells, hepatocytes 
and chondrocytes. Tissue engineering holds the 

potential for the in vitro development of autologous or allogeneic 
transplantable vascular conduits. Each year in the USA, there are 
approximately 1.4 million procedures performed which require arterial 
prostheses. Most of these procedures are in small calibre (< 6 mm) 
vessels, for which synthetic graft materials are not generally suitable. 
While autologous venous or arterial vessels are generally used, not all 
patients possess adequate conduit for revascularization. Tubular scaffolds 
have been specially designed for culturing small calibre 
arteries in vitro. Bovine aortic vascular cells were seeded and cultured 
on these polymer scaffolds, and grown under conditions of pulsatile 
pressure and intra-luminal flow. To minimize contamination during the 
weeks of tissue culture required to produce an arterial 

prosthesis, a sterile incubator system was developed. Preliminary studies 
have achieved good cell densities of both smooth muscle cells and 
endothelial cells on biodegradable polymer scaffolds. 

L8 ANSWER 31 OF 40 SCISEARCH COPYRIGHT 2000 ISI (R) 
AN 97:867214 SCISEARCH 

GA The Genuine Article (R) Number: YG410 

TI Tissue-engineered heart valve leaflets - Does cell 

origin affect outcome? ,_.,„„ t c 

AU Shinoka T; ShumTim D; Ma P X; Tanel R E; Langer R; Vacanti J P; Mayer J E 

CS CHILDRENS HOSP, DEPT CARDIOVASC SURG, 300 L0NGW00D AVE, BOSTON, MA 02115 
(Reprint); CHILDRENS HOSP, DEPT CARDIOVASC SURG, BOSTON, MA 02115; 
CHILDRENS HOSP, DEPT SURG, BOSTON, MA 02115; MIT, DEPT CHEM ENGN, 
CAMBRIDGE, MA 02139 

CYA USA 

SO CIRCULATION, (4 NOV 1997) Vol. 96, No. 9, Supp. [S] , pp. 102-107. 

Publisher: AMER HEART ASSOC, 7272 GREENVILLE AVENUE, DALLAS, TX 

75231-4596. 

ISSN: 0009-7322. 
DT Article; Journal 
FS LIFE; CLIN 
LA English 

REC Reference Count: 20 
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AB Background We previously reported the successful creation of 

tissue-engineered valve leaflet constructs and the 
implantation of these autologous tissue leaflets in the 
pulmonary valve position in a lamb model. The optimal cell origin for 
creating these valve leaflets remains unclear. This study was 
designed to compare dermal with arterial wall myofibroblasts as 
the cells of origin for the leaflet constructs. 

Methods and Results Mixed cell populations of endothelial cells and 
fibroblasts were isolated from ovine femoral arteries or subdermis and 
then expanded in vitro. A synthetic biodegradable polymer scaffold was 
then seeded with the cultured cells. The tissue scaffold was 
composed of a polyglactin woven mesh sandwiched between two nonwoven 
polyqlycolic acid mesh sheets, which measured 3x3 cm in size and 3.2 mm in 
thickness. The cell-seeded polymer construct was implanted to replace one 
pulmonary valve leaflet in the same juvenile animal from which the cells 
had originally been obtained. Using cardiopulmonary bypass, the right 
posterior leaflet of the pulmonary valve was completely resected and 
replaced with an autologous engineered valve leaflet. In group D (n-5), 
the cells were obtained from subdermis, and in group A (n=4), they were 
obtained from the arterial wall. Eight to 10 weeks after leaflet 
implantation, the animals were killed, and the implanted valve leaflets 
were examined histologically, biochemically, and biomechamcally . The 
dimensions of each tissue-engineered leaflet (TEL) 

were compared with those of the two remaining native valve leaflets to 
obtain a growth index. A 4-hydroxyproline assay was performed to evaluate 



collagen content. LeafJJ| tensile strength was evaluatedjki vitro by using 
a Vitro'dyne V-1000 mec^Pical tester. Factor VIII and ef^:in stains were 
performed to histologically assess the presence of endothelial cells and 
elastin, respectively. In all animals, the TEL persisted in the pulmonary 
valve position after 8 to 10 weeks, and all polyglycolic acid polymer had 
been degraded. Group A leaflets had a higher growth index (0. 86+/-0 . 11) 
than group D (0.41+/-0.08) (P<.05). Macroscopically, the group D leaflets 
appeared thicker and contracted. Histologically, elastic fibers were more 
abundant in group A than in group D. Total collagen content and 
biomechanical testing showed no differences between groups. Leaflets from 
both groups had positive staining for factor VIII on the surface, 
confirming growth of endothelial cells to cover the TEL. 

Conclusions Autologous TEL derived from vascular fibroblasts seem to 
develop functionally and morphologically like the native valve leaflets in 
the pulmonary circulation. Use of arterial, myofibroblasts for the 
creation of TEL seems preferable to dermal fibroblasts with current 
tissue culture conditions. 
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AB A review with 220 refs. Tissue engineering is moving 

rapidly from the fundamental research to the com. applications. A no. of 
cultured skin replacements have been produced by in vitro culture 
techniques. These techniques promise a new approach to the repair and 
reconstruction of tissues damaged by burn injury, mech. injury, 
and pressure sore. The 1st product, which have moved the tissue 
engineering potential to the com. applications, is "cultured 
epithelium". The pioneering work of Rheinwald and Green has demonstrated 
that it is possible to grow epidermal keratinocytes as stratified sheets 
from single cell suspension, and the resulting multilayered sheets grown 
in this manner have proven very effective in the management of 
full-thickness burns. In this regard, Compton has reported that a mature 
skin has regenerated from cultured epithelium autografts 5 yr after 
transplantation. Cuono has reported on an effective cultured epithelium 
autograft. In this method, cryopreserved allogeneic skin is grafted and 
the allogeneic epidermis is later mech. removed, and remaining allogeneic 
dermis is overgrafted with cultured epithelium autografts. This suggests 
that the dermal components play an important role in completing skin 
regeneration. In parallel with the acceptable concept on the need for 
dermal components, several types of bilayered skin replacements, 
consisting of both an epidermal and a dermal component, have been 
developed. This approach has been explored using the reconstructed dermal 
components, overlaid by autologous cultured keratinocytes. These dermal 
components are composed of autologous or allogeneic fibroblasts combined 
with a collagen gel or a spongy collagen-based matrix. Bell et al 
developed "living skin equiv." which is composed of a collagen gel with 
fibroblasts, overlaid by keratinocytes. Boyce and Hansbrough developed 
"composite skin substitute" which is composed of a collagen/GAG matrix 
with fibroblasts, overlaid by keratinocytes. Kuroyanagi et al . and 
Maruguchi et al . also developed "composite skin substitute" composed of 
spongy collagen matrix with fibroblasts, overlaid by keratinocytes. These 
bilayered skin replacements are designed to function as a 
permanent coverage on full-thickness skin defects. Early surgical wound 
excision in patients with extensive burns has been a major advance in burn 
care, and rapidity of wound closure has been shown to correlate with 
ultimate survival of the patient. The engraftment with cadaver skin has 
been used traditionally as a "gold std." technique. However, there are 
problems with supply, preservation, immune rejection, and potential 
infection transmission accompanying with the use of allograft skin. This 
situation underscores the need for effective alternative temporary skin 



replacements. The suc^fcsful grafting of cells across Apr 
histocompatibility bar^Jrs suggests that grafted cells^p* either 
nonimmunogenic or so weakly immunogenic that immunol . rejection could not 
be detected clin. Keratinocytes and fibroblasts do not constitutively 
express class II antigens. These cells may lack the antigenicity 
necessary to elicit an immune response. They would therefore be feasible 
for allograft use. On the basis of this concept, allogeneic "cultured 
dermal replacement" has been developed. Hansbrough et al. developed 2 
types of "living skin replacement". One is composed of fibroblasts grown 
on the nylon mesh surface of Biobrane. RTM. , a synthetic wound dressing, 
consisting of silicone membrane bonded to one surface of the nylon mesh. 
Another is composed of fibroblasts grown on the synthetic biodegradable 
matrix, polyglactin mesh. Kuroyanagi developed "cultured dermal 
replacement" in which fibroblasts cultured on the spongy collagen matrix. 
Allogeneic cultured epithelium, prepd. by the technique of Rheinwald and 
Green, has proven very effective in the management of split-thickness skin 
defects. Hansbrough et al. developed "cultured epidermal replacement" in 
which keratinocytes cultured to single-layer confluence on Hydroderm. RTM . , 
a synthetic wound dressing, consisting of hydrophilic polyurethane 
membrane. These allogenic living skin replacements, i.e., cultured dermal 
and epidermal replacements, are expected to be more widely used. These 
function as "biol. wound dressing", since incorporated cells are able to 
release biol. active substances such as cytokines. 
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AB A review with 36 refs. of orthopedic applications and biocompatibility 
studies of biodegradable polylactic acid, polyglycolic acid and their 
copolymers is presented. The exptl. and clin. uses of polylactic 
acid-polyglycolic acid (PLA-PGA) polymers in the field of orthopedics have 
seen significant growth recently, esp. as fracture fixation devices and 
scaffolds for tissue ingrowth. Some complications have 

occasionally been reported following implantation of PLA-PGA biomaterials . 
Some of these problems may be attributable to biodegrdn. byproducts, which 
alter the pH of the environment. It is postulated that since the mech. 
and other phys . properties of these biomaterials can be appropriately 
designed within certain ranges, other aspects of orthopedic 
medicine — such as soft tissue repair, synthetic grafts, and 
bone augmentation scaffolds — may be considered as candidates of PLA-PGA 
usage. To this end, the release of bioactive agents may be controlled and 
delivered in situ according to the needs of the repair tissues. 
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AB Background: We have previously reported the successful creation of 



tissue-engineered valv^ieaf lets and the implantation oj^ 
these autologous tissu^Peaf lets in the pulmonary valve^p 
position. This study was designed to trace cultured cells that 
were seeded onto a biodegradable polymer with the use of a 
1,1' -dioctadecyl-3, 3, 3 ' , 3 1 -tetramethylindo-carbocyanine perchlorate (Di-I ) 
cell-labeling method. We also examined the time-related biochemical, 
biomechanical, and histological characteristics and evolution of these 
tissue constructs. Methods and Results: Mixed cell populations of 
endothelial cells and fibroblasts were isolated from explanted ovine 
arteries. Endothelial cells were selectively labeled with an acetylated 
low-density lipoprotein marker and separated from fibroblasts with the use 
of a fluorescence-activated cell sorter. A synthetic biodegradable ^ 
scaffold consisting of polyglycolic acid fibers was seeded first with 
fibroblasts, then coated with endothelial cells. Using these methods, we 
implanted autologous cell/polymer constructs in six animals. In two 
additional control animals, a leaflet of polymer was implanted without 
prior cell seeding. In each animal, cardiopulmonary bypass was used to 
completely resect the right posterior leaflet of the pulmonary valve and 
replace it with an engineered valve leaflet with (n=6) or without (n=2) 
prior cultured cell seeding. The animals were killed either after 6 hours 
or after 1, 6, 7, 9, or 11 weeks, and the implanted valve leaflets were 
examined histologically, biochemically, and biomechanically . 
4-Hydroxyproline assays were performed to determine collagen content. 
Leaflet strength was evaluated in vitro with a mechanical tester. Factor 
VIII and elastin stains were done to verify histologically that 
endothelial cells and elastin, respectively, were present. Animals 
receiving leaflets made from polymers without cell seeding were killed and 
examined in a similar fashion after 8 weeks. In the control animals, the 
acellular polymer leaflets were completely degraded, with no residual 
leaflet tissue at 8 weeks. The tissue- 
engineered valve leaflet persisted in each animal in the 

experimental group. 4-Hydroxyproline analysis of the constructs showed a 
progressive increase in collagen content. Immunohistochemical staining 
demonstrated elastin fibers in the matrix and factor VIII on the surface 
of the leaflet. The cell-labeling experiments demonstrated that the cells 
on the leaflets had persisted from the in vitro seeding of the leaflets. 
Conclusions: In the tissue-engineered heart valve 

leaflet, transplanted autologous cells generated a proper matrix on the 
polymer scaffold in a physiological environment at a period of 8 weeks 
after implantation. 
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AB Biomaterials play a pivotal role in field of tissue 

engineering. Biomimetic synthetic polymers have been created to 
elicit specific cellular functions and to direct cell-cell interactions 
both in implants that are initially cell-free, which may serve as matrices 
to conduct tissue regeneration, and in implants to support cell 
transplantation. Biomimetic approaches have been based on polymers endowed 
with bioadhesive receptor-binding peptides and mono- and oligosaccharides. 
These materials have been patterned in two- and three-dimensions to 
generate model multicellular tissue architectures, and this 
approach may be useful in future efforts to generate complex organizations 
of multiple cell types. Natural polymers have also played an important 
role in these efforts, and recombinant polymers that combine the 
beneficial aspects of natural polymers with many of the desirable features 
of synthetic polymers have been designed and produced. 
Biomaterials have been employed to conduct and accelerate otherwise 
naturally occurring phenomena, such as tissue regeneration in 
wound healing in the otherwise healthy subject; to induce cellular 



responses that might n^^be normally present, such as h^^Lng in a 
diseased subject or th^feneration of a new vascular be^^> receive a 
subsequent cell transplant; and to block natural phenomena, such as the 
immune rejection of cell transplants from other species or the 
transmission of growth factor signals that stimulate scar formation. This 
review introduces the biomaterials and describes their application in the 
engineering of new tissues and the manipulation of 
tissue responses. 
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AB This paper reviews three areas of the author's research. The first area 
concerns the development of technologies to release macromolecules 
continuously from solid polymers. By embedding solid protein (or other 
macromolecule) powders at the correct concentration in hydrophobic 
polymers, prolonged release for over 100 days can be achieved. The second 
area involves the synthesis of new biodegradable polymers specifically 
designed for drug delivery. A novel family of polymers, 

polyanhydrides, now being explored in a number of medical applications is 
examined. The use of these polymers to deliver chemotherapeutic agents 
locally may provide a new approach to treat brain cancer. The final 
research topic is in the area of tissue engineering. 

By placing mammalian cells on biodegradable polymer scaffolds, a variety 
of tissues have been created in animal models. Cartilage is 
discussed as a model tissue. 
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AB Reconstructive and aesthetic surgery of the nose is a challenging problem 
in facial plastic surgery. In this study, biodegradable polymers composed 
of polyglycolic acid (PGA) and poly-L-lactic acid (PLLA) and their 
co-polymers were used to produce templates to transplant cells and promote 
regeneration of structural cartilage. A highly porous anatomically shaped 
three-dimensional non-woven PGA fibre network was sprayed with a coating 
polymer solution. Reinforcement of the outer circumference of the 12 
nasoseptal constructs using high molecular weight PLLA further stabilized 
the constructs during the process of neomorphogenesis of cartilage, both 
during in vitro incubation and in vivo implantation. These cell 
transplantation devices also proved to be adhesive substrates for 
dissociated bovine chondrocytes. When implanted subcutaneously into nude 
mice, the polymer templates guided the reorganization after 8 wk of the 
bovine chondrocytes into neocartilage in the precisely designed 
size and shape of the original size and shape of the polymer delivery 



L8 



device All implants J^ed with chondrocytes showed evi^ice of formation 
of histologically orga^ed hyaline cartilage. The impl^ation of nasal 
scaffolds without cells did not show cartilage formation. The technxque of 
tissue engineered growth of cartilage has potential 
applications in orthopaedic, plastic and reconstructive, and 
craniomaxillofacial surgery. 
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AB Synthetic polymer scaffolds designed for cell transplantation 

were reproducibly made on a large scale and studied with respect to 
biocompatibility, structure and biodegrdn. rate. Polyglycolic acid (PGA) 
was extruded and oriented to form 13 .mu.m diam. fibers with desired 
tenacity. Textile processing techniques were used to produce fibrous 
scaffolds with a porosity of 97% and sufficient structural integrity to 
maintain their dimensions when seeded with isolated cartilage cells 
(chondrocytes) and cultured in vitro at 37. degree, for 8 wk. 
Cartilaginous tissue consisting of glycosaminoglycan and 
collagen was regenerated in the shape of the original PGA scaffold. The 
resulting cell-polymer constructs were the largest grown in vitro to date 
(1 cm diam, .times. 0.35 cm thick). Construct mass was accurately 
predicted by accounting for accumulation of tissue components 
and scaffold degrdn. The scaffold induced chondrocyte differentiation 
with respect to morphol. and phenotype and represents a model cell culture 
substrate that may be useful for a variety of tissue 
engineering applications. 
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AB A review discussion with 27 refs. on approaches for cell transplantation 
and new tissue constructions. In one case, a novel synthetic 
polyphosphazene has been synthesized that can be gelled by simply adding 
ions to it at room temp, under aq. conditions. This polymer has been 
shown to be compatible for several different cell types. Microcapsular 
membranes based on the complex of this polymer with poly (L-lysine) allow 
the inward diffusion of nutrients to nourish the encapsulated cells, but 
are impermeable to antibodies. In a second approach, biodegradable 
polyesters have been designed as scaffolds for liver cells and 
cartilage cells to aid in organ regeneration. Design of the polymer 
scaffold including the characterization of the surface chemistries for 
cell attachment, as well as in-vitro and in-vivo data on cell behavior are 
presented. 
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AB A review with 12 refs. discussing the use of man-made, biodegradable 

polymer systems as scaffolding for cell implantation devices. They have 
been designed to maximize diffusion parameters allowing nutrient 
exchange, gas exchange, and waste exchange. Vascular ingrowth occurs in 
the implant with subsequent resorption of the original polymer. This 
leaves a permanently engrafted new tissue which is a chimera of 
donor cells for functional replacement and recipient mesenchymal elements 
including blood vessels and supporting tissue. The authors have 
experimented in several model systems including hepatocyte implants, 
chondrocyte implants for cartilage reconstruction, urethelial implants for 
urinary reconstruction, and more recently small bowel and bone. Across 
this broad front of tissue types, much new knowledge has been 
gained and there continues to be hope that this will achieve clin. 
application. 
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